

































































































































































































































































































































































































































































































	Cover Page
	Title Page
	TABLE OF CONTENTS
	SECTION 1 INTRODUCTION
	SECTION 2 DIRECTIONS IN ADVANCED AVIONICS SYSTEMS
	2.1 Definitions and Terminology
	2.2 Expansion of Functions
	2.2.1 Active Stability Control Functions
	2.2.2 Load-Control Functions
	2.2.3 Automatic Flight-Path Control
	2.2.4 Electronic Control Linkage
	2.2.5 Summary of Reliability Requirements for Expanding Active Control Functions

	2.3 Technology Developments:  Digital Technology
	2.3.1 Trends in Digital Technology
	2.3.2 Impact of Digital Technology
	2.3.3 Digital Technology Within the Existing Organizational Structure
	2.3.4 The Development of a New Digital Structure: The Contrast Between Traditional Structure and Digital Structure
	2.3.5 Consequences of the Digital Structure
	2.3.6 Organization of the Total System Using Digital Technology
	2.3.7 Implications of Digital Technology on the Certification Process

	2.4 Evolving System Organization
	2.4.1 Basic Organizational Considerations
	2.4.2 Typical System Configurations
	2.4.3 Implications of Different Configurations


	SECTION 3 NASA ADVANCED FLIGHT-CONTROL PROGRAM
	3.1 Brief History of the Program
	3.2 Brief Summary of the Flight-Test Program

	SECTION 4 DIGITAL FLY-BY-WIRE PROGRAM EXPERIENCE
	4.1 System Requirements
	4.1.1 Mission-Specific Specifications
	4.1.2 Generic Specifications
	4.1.3 Miscellaneous Requirements

	4.2 Flight-Qualification Requirements
	4.2.1 Design Requirements
	4.2.2 Build Requirements
	4.2.3 Stand-Alone Tests
	4.2.4 System-Level Tests

	4.3 The Phase II F-8 DFBW System
	4.3.1 DFBW F-8 Major Components
	4.3.2 Installation
	4.3.3 System Operation


	SECTION 5 SYSTEM FLIGHT QUALIFICATION
	5.1 Design Validation
	5.1.1 Theoretical Reliability Analysis
	5.1.2 Electronic Design Verification
	5.1.3 Failure Modes and Effects Analysis
	5.1.4 Sneak-Circuit Analysis

	5.2 Hardware Testing
	5.2.1 Introduction
	5.2.2 Development Tests Performance
	5.2.3 Acceptance and Flight Assurance Tests Performance

	5.3 Software and Systems-Level Test Facilities
	5.3.1 Digital Computer Emulator
	5.3.2 Single Flight Computer with Triplex Interfaces
	5.3.3 Multicomputer Triplex System in Iron Bird
	5.3.4 Flight System in Aircraft
	5.3.5 Actual Test Distribution

	5.4 Software Verification
	5.4.1 Quality Assurance in Design
	5.4.2 Module Verification
	5.4.3 Module Integration on Flight Computer

	5.5 System Validation
	5.5.1 Independent Verification and Validation
	5.5.2 Multicomputer System and Software Verification
	5.5.3 Piloted-Mission-Profile Testing
	5.5.4 Aircraft Integration Tests
	5.5.5 Flight-Readiness Determination

	5.6 Pilot's Role in Validation and Evaluation
	5.6.1 Breadboard System Evaluation
	5.6.2 Failure Modes and Effects Testing
	5.6.3 Mission-Profile Iron-Bird Testing
	5.6.4 High-Speed Taxi and Flight Test

	5.7 System Flight-Test Experience
	5.7.1 Engine Runs
	5.7.2 High-Speed Taxi Tests
	5.7.3 First Flight
	5.7.4 In-Flight System Performance Summary
	5.7.5 In-Flight Computer/IFU Fault Experience
	5.7.6 Software Anomaly Experience
	5.7.7 Software Modification Experience
	5.7.8 Software Reliability
	5.7.9 Sensor Redundacy Management Experience
	5.7.10 Control-System Performance
	5.7.11 Flying Qualities
	5.7.12 Control-System Problems
	5.7.13 Miscellaneous Hardware Experience
	5.7.14 Preflight Test Program Experience
	5.7.15 Flight-Test Summary


	SECTION 6 COMMENTS ON VALIDATION METHODS
	6.1 Review of Validation Methods
	6.2 Special Software Considerations
	6.2.1 Nature of Software Failures
	6.2.2 Review of Software-Validation Techniques
	6.2.3 The Implication of Software Errors

	6.3 Combining Techniques into a Validation Program
	6.3.1 Comments on Validation Goals and Requirements
	6.3.2 Comments on an Integrated Validation Program
	6.3.3 Test Pilot's Thoughts on Fly-By-Wire Certification


	LIST OF REFERENCES
	Report Documentation Page

